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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1 and 4-8 are rejected under 35 U.S.C. 102(e) as being anticipated by US 
Patent No. 6,996,380 (Dent). 

Considering claim 1, Dent teaches a transmitter apparatus (base stations 12 - 
figure 1, col. 5 lines 9-25) for transmitting an information symbol sequence (information 
signals s1-s3 - figure 1 , col. 6 lines 35-47) from a first radio station having an array 
antenna (antennas 14A-14C - figure 1, col. 6 lines 9-25) having M (M>1) elements to a 
second radio station (col. 6 lines 9-25), the transmitter apparatus comprising: vector 
control means for producing a plurality of N (N<=M) dimensional vectors depending 
upon propagation parameter featuring a propagation channel of between the first radio 
station and the second radio station (channel estimate matrix, col. 6 lines 35-47); and 
vector multiplexing means for producing vector-multiplexed symbol sequences in the 
number of N multiplexed by multiplying the plurality of N dimensional vectors on a 
plurality of symbol sequences containing the information symbol sequence (col. 10 line 
47 - col. 1 1 line 2); whereby the vector control means transmits, at the array antenna, 



Application/Control Number: 10/531,112 Page 3 

Art Unit: 2681 

the vector-multiplexed symbol sequences set such that, at the second radio station, a 
particular symbol sequence only is to be received of among a plurality of the symbol 
sequences whereas other symbol sequences are to be canceled (col. 6 lines 35-47). 

Considering claim 4, Dent teaches reference symbol producing means for 
producing a reference symbol known also to the communicating terminal and 
propagation channel information receiving means for receiving information about 
propagation parameter transmitted from the communicating terminal determined from 
the reference symbol transmitted from the base station (channel estimate matrix, col. 6 
lines 35-47). 

Considering claim 5, Dent teaches the plurality of symbol sequences (information 
signals s1-s3 - figure 1 , col. 6 lines 35-47), in part of all, are symbol-mapped based on 
modulation schemes different one from another (col. 8 lines 32-60). 

Considering claim 6, Dent teaches the plurality of symbol sequences (information 
signals s1-s3 - figure 1 , col. 6 lines 35-47), in part of all, are spread by code sequences 
different one from another (col. 8 lines 32-60, where the system is a CDMA network and 
all CDMA system identifies users with a unique code). 

Considering claim 7, Dent teaches a radio communication (figure 1, col. 5 lines 9- 
25) method comprising: a step of transmitting, from a communicating terminal to a base 
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station having an array antenna having M elements (antennas 14A-14C - figure 1, col. 
6 lines 9-25), a reference signal made up by reference symbols known to the base 
station (channel estimate matrix, col. 6 lines 35-47); a step for the base station to 
calculate a propagation parameter of between the communicating terminal and the base 
station from the received reference symbols in the number of M and produce a plurality 
of N dimensional vectors by using same (channel estimate matrix, col. 6 lines 35-47); a 
step for the base station to multiply a plurality of symbol sequences containing a to-be- 
notified information symbol sequence (col. 10 line 47 - col. 11 line 2), by the plurality of 
N dimensional vectors set such that at the communicating terminal the to-be-notified 
information symbol sequence only is to be received while other information symbol 
sequences are to be canceled, and to produce vector-multiplexed symbol sequences 
multiplexed and in the number of N (col. 6 lines 35-47); and a step of transmitting the 
vector-multiplexed symbol sequences from the base station to the communicating 
terminal (col. 5 lines 9-25). 

Considering claim 8, Dent teaches a radio communication (figure 1, col. 5 lines 9- 
25) method comprising: a step of transmitting, from a base station (base stations 12 - 
figure 1, col. 5 lines 9-25) having an array antenna having M elements to a 
communicating terminal (antennas 14A-14C - figure 1, col. 6 lines 9-25), a reference 
signal made up by reference symbols known to the communication terminal (channel 
estimate matrix, col. 6 lines 35-47); a step for the communicating terminal to produce a 
propagation channel information symbol sequence containing a propagation parameter 
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of between the communicating terminal and the base station, from the received 
reference signal (channel estimate matrix, col. 6 lines 35-47); a step of transmitting the 
propagation channel information symbol sequence from the communicating terminal to 
the communication terminal (channel estimate matrix, col. 6 lines 35-47); a step for the 
base station to calculate the propagation parameter from the received propagation 
channel information symbol sequence and to produce a plurality of N dimensional 
vectors by using an analysis result of same (channel estimate matrix, col. 6 lines 35-47); 
a step for the base station to multiply a plurality of symbol sequences containing a to- 
be-notified information symbol sequence (col. 10 line 47 - col. 1 1 line 2), by the plurality 
of N dimensional vectors set such that at the communicating terminal the to-be-notified 
information symbol sequence only is to be received while other information symbol 
sequences are to be canceled, and to produce vector-multiplexed symbol sequences 
multiplexed and in the number of N (col. 6 lines 35-47); and a step of transmitting the 
vector-multiplexed symbol sequences from the base station to the communicating 
terminal (col. 5 lines 9-25). 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,996,380 (Dent) as applied to claim 1 above, and further in view of US 
Patent No. 6,463,105 (Ramesh). 

As to claim 2, Dent teaches propagation channel analyzing means for producing 
a propagation channel matrix as the propagation parameter (channel estimate matrix, 
col. 6 lines 35-47), the vector control means being to produce a plurality of N 
dimensional vectors of the propagation channel matrix (col. 10 line 47 - col. 11 line 2) 
but fails to disclose it is obtained by singular-value decomposition (equation 7, col. 7 line 
64 - col. 8 line 7). 

In an analogous art, Ramesh teaches singular-value decomposition (col. 2 lines 
42-53). 

It would have been obvious for one of ordinary skill in the art at the times the 
invention was made to modify Dent's system to include singular-value decomposition, 
as taught by Ramesh, for the advantage of giving good performance (col. 2 lines 42-53). 

5. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,996,380 (Dent) as applied to claim 1 above, and further in view of US 
Patent No. 6,850,741 Lei et al. (Lei). 

As to claim 3, Dent teaches propagation channel analyzing means for producing 
a propagation channel matrix as the propagation parameter (channel estimate matrix, 
col. 6 lines 35-47), wherein said vector control means produces a plurality of N 
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dimensional vectors of the correlation matrix of the propagation channel matrix (col. 10 
line 47 - col. 1 1 line 2) but fails to disclose it is obtained by eigen-value decomposition. 

In an analogous art, Lei teaches eigen-value decomposition (col. 2 lines 35-50). 

It would have been obvious for one of ordinary skill in the art at the time the 
invention was made to modify Dent's system to include eigen-value decomposition, as 
taught by Lei, for the advantage of improving downlink performance (col. 2 lines 35-50). 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Gary Au whose telephone number is (571) 272-2822. 
The examiner can normally be reached on 8am-5pm Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lester Kincaid can be reached on (571)272-7922. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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